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Objective

List the basic steps of doing nuclide identification

= Use pattern recognition

= Check energy calibration

= Compare the “unknown” spectrum to a background spectrum
» Use energy search method

= Specifically look for SNM

» Use PeakEasy Library Spectra

» Be able to explain everything in the spectrum
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Problem Statement

You are given the following spectra:

» |[tem of Primary Concern (IPC)
= Background (BG)

= Conduct Nuclide ldentification
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Pattern Recognition

If you have experience in recognizing gamma-ray

spectral patterns, look at the IPC spectrum first.
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Check Energy Calibration

You may be able to use the background and internal
seed signature to check energy calibration.

Spectrum 652.Measurement.spe

PeakEasy Ver. 4.99
Livetime: 299.0 sec Deadtime: 0.33 % Neutrons: 0.007 cps
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QUESTION

» For the spectrum on the previous slide, name two
things you should do to check the calibration for
the Cs X-ray(s) energy?

— HINT: One thing has already been done on the previous slide

Ao Homeland
%4’%:%5 Securlty UNCLASSIFIED



Compare IPC with Background

Normalize the background by live time and look for
those features in the IPC spectrum that do not appear in
the background.

Livetime: 290.0 sec Deadtime: 3.33 % Neutrons: 0.027 cps
i BLK: IPC spectrum
o5 BLU: Live-time-normalized BG spectrum
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Search on Peak Energies

You can search on peak energies with a
resolution-appropriate tolerance.

b PeakEasy 4.99 Spectrum 645.Measurement.spe - = O X

File Data/Tools Display Second Spectrum Peak Analysis Spectrum Library ~ Reachback  Help
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Load Primary Spectrum ﬂ »
Spectrum 645.Measurement.spe (Am-241 Am-241 Am-241
106 59.5 keV Mult 208 keV
Date: ime:
ate: Time: 105
\ 19-Aug-2016 | 23:39:04
q 104
Primary Spectrum o
EECENE -
o 103 ||
ra Use current calibration
when loading new data 102
Calibration Check 101

Show Lines
100

Calibration Lines

‘ Cs-137, Background ﬂ
0 50 100 150 200 250 300 350
Energy (keV)
Stored Calibration Parameters Zero Offset Gain Adjust
[Manual Adjustment Made ~] A Al
Zero Offset keV/Channel Nudlide Library Nuclide Search I Advanced Calibration |
[ o139 | 3.02501 . . .
Energy #1 (keV) +/- keV Results ‘ Energy (keV) | Difference | Phot/Decay | Nuclide ‘ Parent Halﬂlfe\k ~
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3.590e-01 433.2 yrs
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QUESTION

» Give an example where searching on two peak
energies simultaneously can lead to a poor ID
candidate.
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Specifically Look for SNM

Even if you think you know what it is, look for SNM!
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PeakEasy Library Spectra

Use PeakEasy Library spectra to help with identification

‘ Spectrum 645.Measurement.spe
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Explain Everything in the Spectrum

You are not finished until you can explain
everything in the spectrum.

PeakEasy Ver. 4.99 Spectrum 645 Measurement.spe + Spectrum 652 Measurericii.spe
Livetime: 290.0 sec Deadtime: 3.33 % Neutrons: 0.027 cps
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QUESTION

* \Why should you not normalize by live time when
comparing PeakEasy library spectra to your IPC?
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Summary

Pattern recognition can help you with ID and calibration

Search on energies only after you have calibrated

You can use the background to calibrate

Compare the “unknown” IPC spectrum to a background spectrum
Specifically look for SNM - always — ZOOM IN!

You are not done until you can explain everything in the spectrum
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